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[0001] The present invention relates to a turbine engine, a gas turbine in particular, 

according to the definition of the species in Patent Claim 1 . Furthermore, the present invention 
relates to a rotor for a compression stage of a turbine engine according to the definition of the 
species in Patent Claim 7. 

[0002] In turbine engines, gas turbines in particular, it is known to mount the turbine 

blades on a rotor in the compressor of the turbine engine in such a way that the turbine blades 
with their blade roots are held and thus secured in a retainer groove which runs in the 
circumferential direction, i.e., surrounding the rotor in the circumferential direction. A rotor 
design for securing the turbine blades having a retainer groove that runs in the circumferential 
direction is also referred to as circumferential groove rotor design or circumferential groove 
blade design. A filling groove is used for introducing the blade roots into the correspondingly 
designed retainer groove. The filling groove is dimensioned in such a way that the turbine blades 
with their blade roots may be pivoted into the filling groove in order to be subsequently 
displaced in the retainer groove in the circumferential direction. It is thus already related art that 
the width of the filling groove is adapted to the width of the turbine blades' blade roots. 

[0003] Since, due to high rotational speeds, the turbine blades are exposed to high 

mechanical stresses during operation of the rotor, i.e., the turbine engine, it is important that the 
blade roots, in the area of a blade collar in particular, have a sufficiently large cross section and 
thus sufficient stability. Since the width of the filling groove must be adapted to the width of the 
blade roots and, furthermore, no blade root is allowed to protrude into the filling groove after 
assembly of the turbine blades in the retainer groove of the rotor, the turbine blades have blade 
roots, according to the related art, which have a width of at most one-half of the blade pitch. 
Viewed in the circumferential direction of the rotor, the blade pitch is understood to be the 
spacing of the turbine blades over the circumference of the rotor due to the circumferential 
extension of the turbine blades. 
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[0004] Based on these facts, the object of the present invention is to create a novel 

turbine engine as well as a novel rotor for a compression stage of a turbine engine. 

[0005] This object is achieved in that the above-mentioned turbine engine is improved 

using the features cited in the characterizing part of Patent Claim 1. 

[0006] According to the present invention, the width of the blade roots and the width of 

the one or each filling groove in the circumferential direction are greater than one-half of the 
width of a desired or nominal blade pitch, a first number of turbine blades having a desired blade 
pitch being replaced in the area of the one or each filling groove for a second number of turbine 
blades having an increased blade pitch, and the first number being greater than the second 
number. 

[0007] According to an advantageous refinement of the present invention, multiple filling 

grooves are evenly distributed over the circumference of the rotor, the width of each filling 
groove in the circumferential direction being greater than one-half of the width of a desired, 
nominal blade pitch, and a first number of turbine blades having a desired, nominal blade pitch 
being replaced in the area of each filling groove by a second number of turbine blades having an 
increased blade pitch, and the first number being greater than the second number. 

[0008] Three turbine blades having a desired blade pitch are preferably replaced in the 

area of the one or each filling groove by two turbine blades having an increased blade pitch. 

[0009] The rotor according to the present invention for a compression stage of a turbine 

engine is characterized by the features of independent Patent Claim 7. 

[0010] Preferred refinements of the present invention arise from the dependent subclaims 

and the following description. 
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[0011] An exemplary embodiment of the present invention is, without being limited 

thereto, explained in greater detail on the basis of the drawing. 

[0012] Figure 1 shows a highly schematic representation of a detail of a rotor according 

to the present invention for a compression stage of a turbine engine. 

[0013] The present invention is described in greater detail in the following with reference 

to Figure 1. Figure 1 shows a detail of a rotor 10 of a compressor of a turbine engine, a gas 
turbine in particular. According to Figure 1, multiple turbine blades 1 1 and 12 are situated side 
by side in the circumferential direction of rotor 10. Figure 1 is a highly schematic representation 
so that Figure 1 only shows the blade roots 13 and 14 of turbine blades 1 1 and 12. Blade roots 15 
are indicated on the right edge of Figure 1 for two turbine blades 1 1 only. 

[0014] Turbine blades 1 1 and 12 with their blade roots 13 and 14 are secured in a retainer 

groove extending in the circumferential direction of rotor 10. This retainer groove is represented 
in Figure 1 by a line indicated by reference numeral 16. 

[0015] A filling groove 17 is situated in the area of the circumferential section of rotor 10 

represented in Figure 1. Turbine blades 1 1 and 12 with their blade roots 13 and 14 are insertable 
into retainer groove 16 via filling groove 17. The width of filling groove 17 is adapted to the 
width of blade roots 13 and 14. 

[0016] It is the purpose of the present invention to deviate from the construction 

principle, required according to the related art, that the circumferential extension of the blade 
roots may correspond to at most one-half of the nominal or desired blade pitch. 

[0017] According to the present invention, turbine blades 1 1 having a desired, nominal 

blade pitch and turbine blades 12 having an increased blade pitch are situated in retainer groove 
16 of rotor 10. The width of blade roots 13 and 14 of both types of turbine blades 1 1, 12 is the 
same and adapted to the width of filling groove 17. A first number of turbine blades 1 1 having a 
desired, nominal blade pitch are replaced in the area of the filling groove by a second number of 
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turbine blades 12 having an increased blade pitch, the first number being greater than the second 
number. In the shown exemplary embodiment, two turbine blades 12 having an increased blade 
pitch are situated in the area of filling groove 1 7 instead of three turbine blades 1 1 having a 
desired, nominal blade pitch. This makes it possible that a plurality of turbine blades 1 1 may be 
positioned along the circumference of rotor 10 whose blade roots 13 have a circumferential 
extension which is greater than one-half of the nominal or desired blade pitch. Only in the area of 
filling groove 17 are turbine blades 12 provided having a greater blade pitch or blade roots 14 
whose circumferential extension corresponds to one-half of the increased blade pitch to ensure 
that blade roots 14 of the turbine blades do not protrude into the area of filling groove 17 after 
assembly. The areas of the rotor in which turbine blades 1 1 having the desired, nominal blade 
pitch are situated are indicated in Figure 1 by reference numeral 18 and the areas having an 
increased blade pitch are indicated by reference numeral 19. 

[0018] Due to the above-described construction principle according to the present 

invention, it is possible to position multiple turbine blades having a smaller blade pitch along the 
circumference of rotor 10 in retainer groove 16 which runs in the circumferential direction and at 
the same time obtain greater stability and stressability of the turbine blades due to an increase in 
the circumferential extension and the width of the blade roots in the circumferential direction. 

[0019] A filling groove 17 including turbine blades 12, having an increased blade pitch 

compared to the desired, nominal blade pitch, positioned in the area of filling groove 17 is 
depicted in the detail of rotor 10 shown in Figure 1. It is the object of the present invention to 
position multiple such filling grooves 17 over the circumference of the rotor, filling grooves 17 
being uniformly distributed over the circumference of rotor 10. In the case of two filling grooves 
it would mean that the filling grooves are facing each other diametrically. This ensures symmetry 
over the circumference of the rotor, which is advantageous with regard to the prevention of 
imbalances and the prevention of asymmetrical stresses on rotor 10. 

[0020] As can be seen in Figure 1 , turbine blades 12, having an increased blade pitch 

compared to turbine blades 1 1 having a desired, nominal blade pitch, have a larger platform area 
20. In the depicted exemplary embodiment, platform area 20 of turbine blades 12 having the 
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increased blade pitch is 50% larger than a platform area 21 of turbine blades 1 1 having the 
nominal blade pitch. 
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